PATENT APPLICATION 



INTEGRAL NAVIGATION KEYS FOR A MOBILE HANDSET 

BACKGROUND OF THE INVENTION 

Field of the Invention (Technical Field): 

The present invention relates to user interface with a telephone, in particular to the navigation 
keys of a mobile telephone handset. 

Background Art : 

Mobile handsets typically comprise a rigid housing enclosing a printed circuit board, the 
associated electronic and electro-acoustic components, and an antenna, through which radio 
frequency (RF) signals are transmitted and received. The telephone user interfaces with the circuitry 
and microprocessor of the mobile through a keypad located on the front outer surface of the housing. 
This keypad is located on the same face of the housing as the microphone and speaker through which 
the user speaks and listens during communication. Keys on the keypad are pressed by the user to 
temporarily close an internal electronic switch and send a signal to the microprocessor of the mobile 
where an appropriate routine processes the input and operates the mobile. Graphical elements, such as 
alphanumeric characters and icons, are located on or near the keys to guide the user in interfacing with 
the mobile. For example, keys are identified with the numbers 0-9. letters of the alphabet, and the pound 
and asterisk symbols. Backlighting is provided on most mobiles to enhance the visibility of the keys and 
associated user interface graphical elements. A display above the keypad on the housing provides 
spatially-navigated menu trees, graphical user interface (GUI) windows, messaging, and readouts of 
data input by the user. 

As mobile designs advance, more features are offered to the user, such as the ability to program 
and store information. One such feature is the ability to program the memory to store telephone 
numbers that are frequently dialed. A series of menus shown on the display aid the user in inputting this 



and other types of data, and also aid the user in accessing data. These features require an increasing 
number of keys and more detailed information on the display for the user to efficiently interface with the 
mobile. There are a variety of function keys provided on mobile handsets that are used to access these 
features. Navigation keys are a type of function key frequently used to spatially navigate through mobile 
GUIs and menu trees. These keys provide the ability to move up. down, left, or right within a menu, or to 
move a cursor within text or a numeric display. Navigation keys are typically located on the side of the 
mobile handset housing away from the main keypad, or they may comprise individual keys on the main 
keypad. They are usually identified with arrows indicating the direction of movement that the key 
provides. The up and down navigation keys are often used to move within menu options. Once the user 
has navigated to the desired location within a menu, the option is selected with an enter key. Left and 
right navigation keys are used to move in the up, down, left, and right directions within menu options, to 
move the cursor on a display. The left navigation key is also often used to delete incorrect data entry. 

As the number of keys on the keypad of a mobile increases, the density of the keys within a given 
surface area increases and the size of each key decreases. Key spacing is further compromised as 
mobiles are made more compact to reduce weight and improve portability. This causes user interaction 
with the keys to be more cumbersome. Four navigation keys add to the already crowded keypad area 
and compete for space on the housing. The present invention increases the number of functions that a 
given key on a mobile keypad performs thereby decreasing the number of keys required, decreasing the 
key density on the keypad, and allowing for increased key size. 

SUMMARY OF THE INVENTION (DISCLOSURE OF THE INVENTION) 
A primary object of the present invention is to provide a navigation function integral with the 
alphanumeric keys of a keypad on a mobile telephone handset. Another object of the invention is to 
provide a navigation function that toggles automatically and manually between alphanumeric and 
navigation modes. Yet another object is to improve user interaction with the keypad of a mobile through 
a reduction in the number of keys, a reduction in key density, and increased key size. 



The present invention integrates the navigation function into alphanumeric keys of the keypad on 
a mobile handset. 

A primary advantage of the present invention is a reduction in the number of keys required on a 
mobile keypad that are used for interfacing with the mobile microprocessor. Another advantage of the 
invention is reduced density of keys on the keypad and correspondingly increased size of keys. Yet 
another advantage of the present invention is improved user Interaction with the keys as the keys are 
spaced further apart and can be larger in size. Still another advantage is that automatic, and manual, 
toggling between navigation and alphanumeric modes of the keys further simplifies user interface with 
the mobile. 

Other objects, advantages and novel features, and further scope of applicability of the present 
invention will be set forth in part in the detailed description to follow, taken in conjunction with the 
accompanying drawing, and in part will become apparent to those skilled in the art upon examination of 
the following, or may be learned by practice of the invention. The objects and advantages of the 
invention may be realized and attained by means of the instrumentalities and combinations particularly 
pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawing, which is incorporated into and forms a part of the specification, 
illustrates an embodiment of the present invention and, together with the description, serves to explain 
the principles of the invention. The drawing is only for the purpose of illustrating a preferred embodiment 
of the invention and is not to be construed as limiting the invention. In the drawings: 

Fig. 1 is a front view of the present invention for a navigation function that is integral with the 
alphanumeric keys of a mobile handset. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



(BEST MODES FOR CARRYING OUT THE INVENTION) 
The present invention integrates the navigation function into certain of the alphanumeric keys of a 
keypad on a mobile telephone handset. In the preferred embodiment of the invention, four navigation 
functions are integrated into four alphanumeric keys already existing on the mobile. The mobile 
automatically toggles between the navigation and alphanumeric functions of the keys based on where 
the user is within the interfacing routine of the mobile. Optionally the user can manually toggle between 
the navigation and alphanumeric functions by pressing a menu key. 

Referring to Fig. 1, a front view of the invention for an integral navigation key on a mobile 
telephone handset is shown. Generally, a mobile handset consists of a rigid housing 24 that encloses 
communication electronics including a printed circuit board, the associated electronic and electro- 
acoustic components, a keypad having touch keys shown generally at 20, and an antenna 30. The user 
listens to received audio signals from speaker 28 and speaks through a microphone located at the 
opposite end of the mobile from speaker 28. A display 26 provides menus, messaging, and readout of 
user-input data. When pressed by the user, each key of keypad 20 makes contact with a corresponding 
electronic contact switch of a switch array on the printed circuit board. Upon making contact, the switch 
is temporarily closed and a signal is sent to the mobile microprocessor where a suitable routine 
implements the instruction received from the user. The keys of keypad 20 are configured to fit 
immediately behind the front face of housing 24 so that the keys protrude through corresponding 
openings in the front face of housing 24. 

Graphical elements are located on the outer surface of each key and identify the function of the 
key to direct the user in interfacing with the mobile. For example, to dial a telephone number, the user 
presses the keys with the appropriate numbers, and then presses ENTER key 32 to dial the number. On 
many mobiles, a key identified as SEND provides this function. The mobile of Fig. 1 offers other features 
that are menu-driven that are operated by a software routine or routines within the mobile 
microprocessor. 



Upon powering up the nnobile, the interface routine of the mobile defaults to the alphanumeric 
mode enabling the user to dial telephone numbers. Alphanumeric mode is also used when inputting 
data, such as when inputting names associated with frequently dialed telephone numbers into memory. 
An icon, such as the letter "A", appears in the lower right hand corner of display 26 to indicate that the 
mobile is in alphanumeric mode. To gain access to menu-driven options, the "M", or toggle, key 22 is 
pressed which places the mobile in the menu, or navigation, control mode. When in the navigation 
mode, an icon such as an arrow replaces the alphanumeric icon indicator in the lower right hand corner 
of display 26, to indicate navigation mode to the user. The mode icon is updated whenever the mode is 
switched from one to the other. In addition to or as an alternative indication of navigation mode, the 
housing surface area associated with navigation keys 10 shown in Fig. 1 as an oval, as well as 
navigation keys 10 are illuminated with a backlighting source whenever the mobile is in navigation mode. 
In contrast, all of the keys of keypad 20 are illuminated when in alphanumeric mode. Suitable 
backlighting sources include light emitting diodes (LEDs) and electroluminescent (EL) panels. As an 
alternative additional indicator of navigation mode to the user, housing surface areas shown at 36, 38, 
40, and 42 and corresponding navigation keys 16, 18, 14, and 12 are individually illuminated with a 
backlighting source when one of the keys is operated. A variety of illumination schemes and icon 
indicators can equally serve the purpose of indicating mode to the user. 

Upon pressing "M" key 22 after power-up, a main menu is produced on the display, from which 
an option is to be selected. In order to navigate through menu options, the user operates the four 
navigation keys shown generally at 10 that are integrated or combined into four alphanumeric keys. The 
up navigation key 12 and down navigation key 16 are pressed to move up and down through menu 
options, while the right navigation key 14 and left navigation key 18 are used to move right and left if 
needed, depending on the menu structure on the display. ENTER key 32 is used to select from the 
menu options available on the display. ENTER key 32 and END key 34 are dual function keys. Because 
navigation keys 10 are in the navigation mode, ENTER key 32 automatically functions to select a menu 
option, or to enter data input, rather than to "send" a telephone number dialed. Further, while in 



navigation mode, END key 34 functions as a "back" key taking the user to the next higher menu screen 
in the menu hierarchy, rather than as an "end" key to end a telephone call. 

If a menu option is selected that requires numerical or textual data Input, navigation keys 10 
automatically respond as numerical or textual keys within the alphanumeric mode until the data is 
entered. Once the data is entered as required by the menu option (most commonly by pressing ENTER 
key 32), navigation keys 10 automatically return to the navigation mode. While entering text or numerical 
data, navigation keys 10 can be toggled intermittently into the navigation mode to navigate through the 
data that has been input, and which is shown on display 26. This feature is useful if, for example, the 
user inputs incorrect data and must navigate through the data to edit the input. In this instance, after the 
data is incorrectly input, the "M" key 22 is pressed to enter navigation mode and the user navigates to 
the data to be edited. Then the user presses "M" key 22 to toggle into alphanumeric mode to edit the 
data. This procedure is repeated until editing is completed. 

If a menu option such as "exit" is selected or any equivalent option in the microprocessor 
interface routine that exits the navigation mode, navigation keys 10 automatically return to alphanumeric 
mode. Then a telephone number can be dialed. The navigation keys 10 can be manually toggled back 
to navigation mode by pressing the "M" key 22. If this is done immediately after inputting a telephone 
number and before the number is dialed, the left navigation key 18 can be used to move the cursor left in 
the number input to delete characters that were incorrectly input. The automatic and manual toggling 
feature of navigation keys 10 is implemented in a suitable user interface routine in the mobile 
microprocessor utilizing algorithms well known to those with ordinary skill in the computer programming 
art. Navigation keys 10 can be manually toggled between the alphanumeric and navigation modes by 
pressing "M" key 22 at any suitable point in the user interface routine. However, if the navigation mode 
is unavailable at a particular point in the user interface routine, as previously determined in the design of 
the routine, the main menu is displayed. It is to be understood that while several functions of navigation 
keys 10 have been described, other navigation operations can be performed with the navigation keys of 
the present invention. Other operations could include various forms of data input by way of the 



navigation keys, and the invention is not limited to the operations described here. Other types of 
operations and data input by the user can also be sensed by the microprocessor routine to initiate 
automatic toggling between the two modes where necessary, and the invention is not limited to the 
operations described above. 

The present invention increases the number of functions that the keys of a mobile handset 
perform, thereby decreasing the number of keys required. User interface is simplified by the reduction 
number of keys, decreased key density in a given surface area on the mobile housing, and increased 
key size. Automatic toggling between navigation and alphanumeric modes further simplifies user 
interface with the mobile. 

Although the invention has been described in detail with particular reference to this preferred 
embodiment, other embodiments can achieve the same results. Variations and modifications of the 
present invention will be obvious to those skilled in the art and it is intended to cover in the appended 
claims all such modifications and equivalents. 



